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(54) YCTPOCICTBO AAA PEMOHTA 06CAA~ 
H0fl KO/lOHHbt B CKBAXHHE 

(57) Hso6pereHMe othocmtca k 3iccnAyaT8UHM 
ne^TAHux ii nsoaux ucmxmh m moxbt 6wtw 

MCnOAWSOBBHO npM HapaUtMBBHMM U6M6HTMO" 
fO KOAWUB M C03A&HMM 9KPBHOB M3 TflMnOHBXC* 
MUX MBTCpMBAOB SB 06C*AMOA KOAOHHOA. 

UcAk - pacuiupeHHt TexHOAorMsecKMx ao3- 
MOxcHOCTeA yc.poAcraa sa chci o6ecne*#eHM» 
OAHoapeHeHHoro c yctbhobkoA peMOHTHoro 



nrrpy6KB TBMnOHMpOBBMMB SBKOAOMHOA 30- 
HU. AAA BTOrO pBAMSAWHWe OTBBpCTHfl noAoro 
UfTOM napBKpUTU B MCXOAHOM flOAOXCBKMM 

repMBTMMHWMM neperopoAKBMM mcxcay rxAPO- 

UMAMHAPBMM. FlOAUA UJTOK B HKXHeA HBCTH 
MM66T yCTB HOBA6 H H M ft NB H6M C B03MO*HO~ 
CTV» OrpBHMMBHHOrO OCBBOTO nep6M€lM€MMB 
MHAMHAPMMeCXMft nBpBKpWBBTCAb C $PMKUM~ 
OMHUM ^OHBPBM. B flOAOM UlTOKe nOA UKAMM- 
APMM6CKMM nBp6KpblBBTBA6M Bfcf flOAHBHW 
PBAMBAWHUB OTBCpCTM*. UhAMHAPHMCCKMA tltr 
pexpWBaTBAb yCTBHOBABK C B03MOXCHOCTWK) 

nepaxpuTM* hocacahmx npn xoao uitokb 

BMPX. flOCAB 3BKBHKM M flpOABBKH TBMnOHBXC- 
MOrO MBTepMBAB pB CHO A B fa X)T pBMOHTHUft 

naTpyfiox NanpontB bohw NapyiueHWJi o6cba- 

MOft KOAOHHtf. fl6p6M6U|CMM6M yCTpOACTBB 

aaapx nepexpuaaoT psAManwHue otbcpcthb 

MMAMMAPMHBCKMM flBpCKpWBBTCACM. 3dT6M B 

ycrpoflCTBe C03A»k>t patkxec abhxcbhm6. rtpM 

3TOM HKOPW 1XOAHT B 3BUBflA6HM6 C KOAOHHOA. 
2 MA. 
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M3o6peTeMne othocmtca k GypeHMio m 

3 KCTUiy BTB l|MM He$TflHUX M r830BUX CKB&KMM M 
MOXBT* MCnOAbSOBBTbCA PPM HBpaUIMBBHMM 
UBMeKTHOrO KOAWUB M C03ABHMM SKpAMOB MS 
TSMnOHSXNUV MBTfepMaAOB SB o6CBAHOA KO- 
AOHHOft c nocABAyioiueft repMenmuMBA 06- 

CBAHOft KOAOHHH MBTBAAN46CKMM ItAaCTtipOM 
B HB^TBHWX. TB30BUX M BOABHUX WttXMHIX. 

UftAkO M306peTCMMH ABAACTCB PBCtUMpe~ 
HM6 TBXHOAOnneCKMX B03MOXHOCT6A yCTpoBV 
CTBB nyTBM 06eCneHeHHR OAHOBptMBHHOrO c 

ycrBHOBKOft peMOHTHoro naTpyGKB TB+tnOMftt- 

POBBHMH SBKOAOHHOft 30MM. 



. Ha fur. 1 MSoOpaxceHo ycTpoftCTso A"« 

P6MOHTB OSCBAHOft KOAOHHU B CXBBXCHH6, Cny- 
lUCHHOe B CKBBXCHHy, B MOM0MT 3BKBSXM TBM* 

noHMpyxiiuero MBTepmBAa: mb 4>nr. 2 - to xce. 

npM yCTBHOBKB nABCTUpjI. 

YCTpOftCTBO AAA pBMOHTB o6CBAHOft KO- 
AOHHU B CKBBJKMHB COCTOMT MS B KOpfl 1 . CAyxCB- 

mero A«b onopw ycrpoftCTBa hb koaohhy. 
rMApaBAMHecKoro AOMKpata a b mac xopnyca c 

nOCAOAOBBTBAkHO yCTBHOBACHHUMM B MGM 

rMAPOUMAMHAPBMM 2 c ropMCTMMHUMH nepero- 
POAkbmm 3 MBJKAY hmmm. B Kopnyce TenecKO- 

nMMBCKM yCTBHOBABH nOAWft UJTOK 4 C TIOpUJ- 
HAMM 5. pBCnOAOXCdHHUMM B rMAPOMHAHHA" 
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pax. m paAnankHUMH otbopctmumh A &n* can- 

3M nOAOCTM UlTOKa C nO/IOCTAMM fMAPOUMAMH- 

APob. PaAMa/ibHue otbbpctmb A nepexpum b 
mcxoahom noaoxenHH repM«TMSHUMH nepe- 
ropoflraMM MexAy ukamhapbmm. B hmxhbA 5 
MacTM no/ioro urroxa ycraHoafieHd rMApaaaM* 
Mecxaa AopHMpyiotuan roaoaxa 6. 

Me*Ay KopnycoM m iMAPaBAMsecxoA ao- 
PHMpyrotueA ronoBKoA pacnoaoxen peMOKT- 
huh narpyGox 7, B mmxhoA nacTM ncworo 10 
uiToxa noA rHApaemt^ecKoA ao p h h pyioiue A 
rorr>axoA ycTaHoeacM c bosmoxhoctho orpa- 
HMMeHHoro oceaoro nepeMeuteHMa umamhapm- 
secicMA nepexpuaaTent 8 c 4>pmkumommum 
$0H8p€M, a noA UMAHHAPMM6CKMM nepexpu- 15 
saTeiiCM a nonoM uitoko mno/iHCHu paAwuiw- 
Hue OTaepcTMA 9 &n UMpxyfl*umi a mcxoahom 
noaoxenHM TBMnoHaxHoro MBTepHaiia. B 
BepxxeA MacTw noauA uitox 4 xecTxo cbrbbh 
c TpaHcnopTHoA xoaohhoA Tpy6 (hbcocho- 20 
KOMnpeCCOpKUMH Tpy6dMn) 1 0. 

YctdoActbo Ann peMoma o6caAHoA xo- 
aohhu a CKeaxMHe pa6oTaeT caeAyaiUMM 06- 
paaoM, 

Roc/ie cnycxa ero Ha TpancnopTHoA xo- 25 
/lOMHe Tpy6 a cxaaxMHy pdAMant»Hue OTBep- 
ctmb 9 pacno/tarax>Tc« nanpoTMa 30mm 
HapymeHHA o6caAHoA xoaohhu. Otkpubbiot- 
ca paAMa/tbHue OTBepcTwn 9 nepeMetueHMeM 

yCTpOACTBd BHM3. B MCXOAHOM nOAOXCHMM pa- 30 

AwanwMbie OTaepCTMa A nepexpuru. flpM Ta- 
kom pacnoaoMceHMM paAMaakKux OTaepcmA A 

M OTXpUTWX pOA^OAfcHUX OTBCpCTHPX 9 npOM3- 

aoAMTca aaxasxa TBMnoHaxHoro MarepMaaa a 
30Hy HapytueHMR o6caAHOA xoaohhu m 3aA3e- 35 
/iMBaMwe ero 3d o6caAHyx> xonoHHy. 

nooie 3axaMKM m npoAaaxn TaMnoHdXHO- 
ro MaTepMaaa r^cno/iarawT pcmohthuA naT- 
py5ox nanpOTMB 3ohu HapyuieHM* oBcbahoA 
xoaohhu. llepeMeiueHMeM ycTpoAcTaa Baepx 40 
nepexpuaaiOT paAnaabHue otbcpctmb 9 um- 
/iMHApMMecxMM nepexpuBBTeAew 8. 3aTeM a 
ycTpoAcTae coaAaiOT pa6osee Aa avenue, rip* 
3tom nxopb 1 bxoaht a 3auenAeHMe c xoaoh- 
hoA. 45 

riepeMeiueNMeM TpaNcnopTNOA koaohhu 
Tpy6 BBepx npoTarMaatOT rnApa anHsecxy k> ao- 
pHwpyKJinyio ronoaxy BHyrpk peMOHTHoro nar- 
py6xa. OTaepCTMR A uiToxa ihxoaat mi 
repMen^Hbix neperopoAOK m xmaxoctl no- 50 
CTynaeT b umamhapu rHApaanknecxoro aomk- 



para ($nr. 2). flpw ABAkHeAuieA aaxavxe at ha*, 
koctm rMAPBBiiHsecKHA AOMxpar npomrMBaer 
ro/ioaxy 6 anyrpw peuoHTHoro narpyGxa hb 
AflHHy, paaNyio xoay nopuiHeA. Oahobpcmbh- 
ho ocyuiecraaaioT noAVBM TpancnopTHoA xo- 
aohhu Tpy6 na ee/iMSMHy xoab nopuiHeA 
AOMxpaTa. OcTaauiyioca Mac™ penoHTHoro 
naTpyCxa pacuiMpaioT npoTBrnaaHMBM roito* 

BKH 6 C nOMOlUVK) TpdHCnOpTHOA KOAOHHU 

Tpy6 m TaaaBoA cmctomu. riocAe pficumpeHHn 
m npMacaTMA pBMOHTHoro nBTpyGxa no aceA 
A)iHHe ycTpoAcrao cnycxaioT a xpaAnee hmjk- 
nee noaoaceHna, OTxpuaaxn paAManbHue or- 
aepcma 9, npoMuaatOT CKaaatMiiy ao bumubb 
TBMnOHaatHoro Marepwana m hoahmmbiot ycr- 
PoActbo MB cxaaacMH u. 

O) OP My A a H306peTCHMB 

YctpoActbo Ann peMOHTa o6cbahoA xo- 
aohhu b cxaaxMHe, BKAxyiaiouiee xopnyc c 
nxopeM m nocAeAoeaTeAbHo pacnoAoxeHnu- 

MM B HCM rHAPOUMAHHAPBMH C repMeTHHHUMH 

neperopoAxaMM MexAy mmmm, reAecxonMse- 
ckm ycraHOBAeHHuA a xopnyce noAuA uitox c 
nopujHRMM, pac no a oxbh h u mm b rMApo um a m h - 

AP3X. M paAHdAbHUMM OTBepCTMRMM AAB CBX3M 
nOAOCTM UJTOKa C nOAOCTAMH rMApOUMAMHA' 

POB, rMApaaAMMCCKyx) AopHMpywiuyw rono- 
axy , yCTdHOBABHHyK) 8 HMXHeA M3CTM noAoro 

unoxa. yaraHoaAeHHuA MexAy xopnycoM m 
rMApaBAMsecxoA AopHMpyiomeA roAoaxoA pc- 
mohthmA naTpyGoK m TpancnopTHyx) xoAOHHy 
Tpy6, xecTxo caaaaHHyio c noauM uitoxom b 
aepxHeA ero nacTM. or a a to me ec n tbm. 

HTO, C MeAWK) paCUiMpeHHA TeXHOAOrMMeCKHX 

BOSMoxHocTeA ycTpoAcTaa nyTeM o6ecnese- 
hma OAHoapeMenHoro c ycTanoaxoA peMomr- 
Horo naTpy6xa TaMnoHMposaHMA 3bkoaohhoA 
30HU, paAHdAbHue OTBepcTMa noAoro ujtokb 
nepexpuTu a mcxoahom noaoxeHMM repMe- 
tmmhumm neperopoAxaMM MexAy tmapoum* 

AMHAPaMM, npM 3TOM nOAUA UITOX B HMXHeA 

Macrn MMeer ycTBHOBAeHMUft hb neM c aoa- 
moxhoctwx) o rpa mmh€h ho ro oceaoro nepeMe- 

lAeHMB UMAMHAPHMeCKM* nepexpU B3TCAW C 

4>Pmxumohhum 4>onapeM, a nonoM uiTOxe noA 

UMAMHAPMH6CKMM nepexpUBaTCABM BUnOAHB* 

hu paAMaAkHue OTBepcTMa. a umamhapmmc- 
ckmA nepexpuaaTeab ycTBHoaaeH c bo3mox- 
Hocrwx) nepexpuTMB nocAeAHMx npn xoab no- 
Aoro uiToxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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